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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
TpeOOBaHUI K pe3yibTaraM OCBOCHHUs (penepalibHOi 00pa30BaTEIbHOM MPOTPAMMEBI CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojnaBaHusi y4eOHOro npeamera
«Xumus» B o0Opa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepanuu, peaqTu3yOIMMUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3paboTKe MporpaMMbl 1O XHMHUHM, K OIPENEICHUI0 OO0IIei
CTpaTeruy OOy4eHUSs, BOCIIUTAHUS U PA3BUTHS O0YUAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMera
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBUJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LeJeH, COJIep)KaHMs, pPE3yJbTaToB OOyueHHs U
TpeOOBaHUH K YPOBHIO IOATOTOBKH BBIITYCKHHKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHUCTEME XHWMHYECKOTO 00pa3oBaHUsA. OTH IEHHOCTU
KacaroTCsl TIO3HAHUSI 3aKOHOB MPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KYyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oOpa3zoBaHue 00y4arOLUMXCs HA YPOBHE CPEAHETO
o0mrero 00pa3oBaHusl CPeACTBAMH Y4EOHOTO TpeaAMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHUH C YYETOM CHENU(PHUKA HAYKH XHMHUH, &
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTEpPHAIBHOM KM3HU OOIIECTBA, a TaKXKe ¢ y4ETOM 00LIUX
Heseil ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEJIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTpaeT 0coOyro pojib B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJbTypbl. OHa BHOCUT CBOHM BKJIaj B
(dbopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KaroleM MUpe Kak O €IWHCTBE MPUPOJIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XHMUU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHHS B3aUMOCBSI3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHsS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJBTYpPbI, HEOOXOJWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KM3HH KaXI0ro wieHa oOmecTBa. COBpeMEeHHasi XMMHUsI KaK HayKa CO3HMIaTeNbHas, KaKk HaykKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelIeHue ITTOOANbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOM, SKOJIOrMYecKodM Oe30macHOCTH U
OXPaHBI 3/T0OPOBBS.

B coorBercTBHMM ¢ OONMMHU MENSIMH W TPUHIUAIIAMH CPEeIHEro oOmero oOpa3oBaHHS
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUYEHUS1) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKH MHUPOBO33PEHUYECKHMX OPHUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsromuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMus» U «O0IIas 1 HeOpraHUYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMHUHU (C BKJIIOUECHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHHE NaHHOW CUCTEMbI 3HAHHUU
Opyd HM3YYCHHUU TpenMeTa O0EeCIeYrBAET BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OOmiast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYECHHUIO
yueOHOro MaTepuasia M OOyCJOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha ypOBHE CTEPEOXMMUYECKUX M BJEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BEIIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBAaX HAlOTCS B Pa3sBUTUU — OT YIJIEBOAOPOJOB IO
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHU MOIy4aroT
pasBuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOHN CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMere «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO o0OIIEro o00pa3oBaHMs TEOPETUUECKUH MaTepual Hu
(dakTosIOrMyecKre CBEACHMS O BELIECTBAX U XUMHUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OOu1as ¥ HEOpraHWyecKass XUMUsA» O0ydarolIMMCsl HPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYEHUE MEPHUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKMX U METOJOJIOTHYECKUX IO3UIUH,
riy0Xe MOHATh HCTOpUYECKOe H3MEHeHHE (YHKIMM 3TOro 3akoHa — OT oOoOIaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, A TAK)KE O XUMHUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB d2neMEHTaMM — COJEp)KaHUS, HMMEIOINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEIbHOH U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHMs K IpOLECCY
TBOpYECTBA B 00JJACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH €€ NI MOMOJHEHUs] 3HaHUM, pelieHus
MHTEJJIEKTYyaJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1menom conepkanue
y4eOHOro nmpeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPUEHTUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, II03HABAEMOCTb IPUPOJHBIX SIBJICHUM ITyTEM 3KCIIEPUMEHTA
U pELIeHUs NPOTUBOPEUYMH MKy HOBBIMH (aKTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaoB.

B myanHe pemieHuss 3amad  BOCHHMTAHUS, DPa3BUTHS M COLMAIM3AMK  OOydYaroUIUXCs
IPUHATHIE MPOrpaMMON IO XUMHUHM MOAXOAbl K OINPEACIEHUIO COJEP)KaHUS U IOCTPOEHUs
npeaMera NpeaycMaTpuBaoT (pOPMUPOBAHUE YHHBEPCAIbHBIX Y4EOHBIX NEHCTBHUIN, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIICHUs IPOoOIeM, IOUCKa, aHAN3a U
00paboTku HH(POpPMALIUK, HEOOXOOUMBIX M IMPHOOPETEHUS ONbITa MPAKTUYECKOH U
UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTtuke npenosaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cCpeaHero oomero oOpa3oBaHUs, TPU  ONpPEICICHHH COACPIKATEIbHOU
XapaKTePUCTUKU LEJed H3y4YeHHUs MpeaMeTa HampaBJICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OpPMUPOBAHHWE OCHOB XUMHUYECKOW HayKd Kak oOriactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YejIoBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJIeH U3YUYEHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPABIAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIFOUEBHIC MOHSITHS,
dbyHIaMeHTaIbHbBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOEHUE WU
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX 00O0OIIEHUN MHUPOBO33PEHUYECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOMUMBIX ISl MIPHOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUUECKHUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHM U CHOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapaKTepUCTHUKa LeNel U 3a1a4d U3y4eHHus IpeaMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCA TPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJep:KaHus OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocO0aMu U
YMEHUSMH aKTUBHOTO TIOJYYECHHs] 3HAHUM M TPUMEHEHHUS WX B PEATbHOM JKU3HU YISl PEICHUS
MPAKTUYECKHX 3a7au.

B cBi3M Cc 3TMM 1OpU HM3Yy4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYCHHUE
PUOOPETAIOT TaKue 1eJU U 33/1a4H, KakK:

aganTanus  OOydJalImMXCs K  YCIOBHSM  JMHAMHYHO  Pa3BUBAIOIIECTOCS  MUpa,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K caM0o0Opa3oBaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TMPUHSTUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHue y O0OyYaroImIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
UMEIOIINX YHUBEPCAIBHOE 3HAUYCHUE JIJIS PA3TUYHBIX BUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MoWcKa, aHaliu3a W 00paboTku WHPOpPMAIMH, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
NeATeTLHOCTH, KOTOpas 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIECHKH C
MO3UIIMHA SKOJIOTHYECKON 0€30MacHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPEIY;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TpHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BATh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaIn3a y4eOHOW U HayYHO-TIOMYJISPHOW HH(DOPMAIIUYA XUMHUIECKOTO
COJIepKaHUS;



dbopMupoBaHUe U pa3BUTHE y 00YUYAIOUIUXCSA ACCOIMATUBHOIO U JIOTUYECKOTO MBIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHUE Yy OOydaromuxcs yOexkIEHHOCTM B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pelIeHHH TJ00albHBIX  MpoOJeM  palloHaIbHOTO
MPUPOJONOIB30BAHUS, MOMOJHEHUS IHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHOIICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHMSI OIbITa UCIIOJIb30BAHUS MOJYYESHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYaLIUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHUs mpeaMeT «XuMusy 0a30BOTO ypOBHs
BXOJIMT B COCTaB MpeAMETHOM o0nacTu « EcTecTBeHHO-HAayYHbIC TTPEAMETHD».

OO01ee yuCiO 4acoB, OTBEAEHHBIX U U3YYEHUS XUMHUHU, Ha 0a30BOM ypOBHE CPEIHEro
obmero obpazoBaHus, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4eckoil XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTUE U 3HAYECHHE B MOJYYECHUHU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | omonorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BELECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3liaMu OpraHUYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTAaHUYECKUX BELECTB MPU HAarpeBaHUU (IJI1aBJI€HHUE, OOyTJIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH W 3TaH — mnpocTeiine
IpPEJCTaBUTENIN aJIKaHOB: (PHU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHUs ), HaX0XACHNUE B IPUPOJIE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH pAll. DTUIEH U NPONWIEH — NPOCTEeHIIne
IpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
rajJloreHUpPOBAHUS, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpH3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metmwnOyTtaaues-1,3: cTpoeHHe, BaKHEHUIINE XUMHUYECKUE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psii. AleTuieH —
OPOCTEUIINNA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBa
(peakuuy TMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIK, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUS), TOJyYeHHE M TNpUMEHeHHue. Tonyon. cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3INYHBIM KJaccaM.

[TpupoaHble UCTOUHUKU YIIeBOAOPOAOB. [IpupoHbIii ra3 U MomyTHbIe HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpeKUHT
(TepMuyUecKHii, KaTaTuTUYeCKuil), nuponu3. [IpoaykTel nepepaboTku HedTH, UX TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YUYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuun «HedTb» u «YTonby», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTa pPEaKUMM IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELUIECTB UJIM IPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:xaimue opranndeckue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XMMHYECKHE CBOWCTBA (pEakUUU C aKTMBHBIMHU METaJNIaMH, I'aJIOTEHOBOJIOPOJAMHU, FOPEHHE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLis Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenue ¢enona.

Anpaeruapl U kemownwvl. DopManbaeruj, aueTAIbICTUI: CTPOCHHUE, (u3MUecKkue u
XMUMHUYECKHE CBOMCTBa (peakluy OKMCIEHHS W BOCCTAaHOBJICHHUS, KAaueCTBEHHbBIC PpEaKIUH),
II0JIy4Y€HUE U IPUMEHEHHE.

OnmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUYECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalM), MOoIydeHue u mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE ICHCTBHE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonoruueckas poiib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHKAIMS YTIAEBOAOB (MOHO-, TU- U Mojaucaxapuisl). ['moko3a —
MPOCTEUIIINNA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYIbl, (PU3UYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(Il), oxucieHne aMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIJIOKO3bl), HAXOXJAEHHE B MPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kkpaxmasia U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOABl W3YUYEHMs BEIIECTB U MX IPEBpALICHMI: IPOBEACHUE,
HaOJIoIeHne W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaueCTBEHHbBIE
peakuu OJIHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoja okcujaoMm wmenu(ll)), MHOroaroMHBIX
crupToB (B3ammojelicTBue ThuinepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (oxucieHue
aMMHMa4YHbIM pacTBopoM okcupa cepebpa(l) u rumpoxkcugom wmenu(Il), B3ammoneiicTBue
Kpaxmajia C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOJYKTa PEaKIHH IO H3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcozepKane OpraHn4ecKie COCINHEHNUS.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHudyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuUMepe TJHIMHA). buojorumueckoe 3HaueHUE
amMuHOKHUCIOT. [Tentuasr.



benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHas U
TpPEeTUYHAsi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJIKOB: THUAPONU3, ICHATYypalHs,
Ka4eCTBEHHBIC pPEaKIIu Ha OCJIKH.

OKclepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpallleHuil: HaOnrogeHue u
ONKCaHHE JAEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTMHEHHUsI

OCHOBHBIE TOHATHUS XUMHM BBICOKOMOJIEKYJIIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCIEHb IOJIMMEPU3ALUHU, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYJIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOH/ICHCAITHS.

DKcrepuMEeHTATbHBIE METO/Ibl M3YYCHHUSI BEIIECTB M WX MPEBPALICHUNA: 03HAKOMIICHHUE C
o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpenIMeTHBIX CBsI3€l MPU M3Yy4YEHHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX TOHSATHHA, TaK H
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AETIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OOue ecTecTBEHHO-HAyyHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIEPUMEHT, MOJICTTMPOBAHUE.

dusuka: Matepus, YHEpIus, Macca, aToM, IEKTPOH, MOJIEKYJla, SHEPreTUYEeCKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: xnerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BellecTBa (O€IKH, YTIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOoTHs: MHUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIINE CPENICTRA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPErapaThl, MaTepUAIbl U3 MCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckue 0CHOBbI XUMHHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE opOuTany, s-, p-, d- anemeHTsl. OcoOeHHOCTH
pacripesielieHUs] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
OneKTpoHHask KOHQUTYpalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XMUMHYEeCKuUX sieMeHToB [ .
MengeneeBa. CBA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XMUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM IPOCTBIX U CI0KHBIX BEIIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJICHTHAast
HEMOoJIsSIpHasl U TOJISIpHAsi, WOHHAsA, METaJUIMyecKas). MexaHu3Mbl 00pa3oBaHUsl KOBaJEHTHOU



XUMUYECKON CBS3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHbI: KATUOHBI U aHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus Heopranmdeckux coenvHeHuid. HomeHkiarypa HeopraHu4yecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTraHUYECKOH U
OpPraHUYECKON XUMHUU. 3aKOH COXpPAHEHHSI MACcChl BEIECTB, 3aKOH COXpPaHEHHs U MPEeBpalleHus
SHEPTUU NPU XUMUUYECKUX PEaKIUIX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3nuyHbIX (akTopoB. OOpaTuMbie peakuuu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latense.

OnekTponauTnueckas aucconuanus. CunbHble U crnadbie 31MeKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpabHasl, IIET0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/bl M3yYeHHUs BEUIECTB M WX IMPEBpAIllEeHUi: JAEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumumueckux snemeHtoB Jl. M. MenneneeBa», u3yueHue
MoJielIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAeHHEe M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3sIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEZICIIEHUE CPEBl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBHOTO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pasnuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOM peaKIum.

Pacuérnrie 3amaun.

Pacuérbl mo ypaBHEHUSAM XMMHUYECKHUX PEAKIIHii, B TOM YHCJIE TEPMOXUMHYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BaHUEM TOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
sanemeHTtoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XUMHYECKHUE CBOMCTBA BAXHEHITMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCTMHCHUI ).

[IpumeHeHne BaKHENIINX HEMETANIOB M UX COEJUHEHHH.

Meramisl. [lonoxenne MeramioB B [leppuogudeckoi cucteMe XMMHAYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢usnueckue cpoiictBa MeTaoB. CIUIaBbl METAIOB. DJIEKTPOXUMHUECKUH DS HanpsHKeHUi
METAJIJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIWX META/UIOB (HATPUHM, KaJWi, KajabIlMd, MAarHUM,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

O61me crocoObI moyyeHust MeTaJlIoB. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAJIbHBIE METOIbl H3YUYEHHMS BELIECTB M MX IPEBPALLEHUI: HU3y4YEHUE
KoJuleKuuu «MeTamisl U CIUIaBbl», OOpa3l0OB HEMETAJUIOB, pPEIIEHHE SKCIEPUMEHTAIBHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuérsl Maccel BemiecTBa MiIM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMH BEUIECTB, pacdéThl Macchl (00BbEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oGecriedeHnn 9K0JIOTMYECKO, S3HepreTUYeCcKoi 1 MUIIeBoil 6e3011acHOCTH,
pa3BuTUM MenuuuHbL. [loHATHE O HayyHBIX METOJax II0O3HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBiaenus 00 OOmMX HAayyHbIX MNPUHLOUOAX I[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUANIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepuaybl, KPACKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHUKHU,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEpaJIbHbIE y100PEHUSI.

XrUMHs U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IPENApaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMETHBIX CBA3€H NpU M3y4yeHUU OOIel U HEOPraHMYeCKOW XMMUU B
11 xnacce ocyliecTBIsI€TCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX MOHATHI,
TaK U MOHSTUM, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHSA: Hay4HbIM (akT, Tumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MNEepUOJUYHOCTh,  HaONIONEHHE,  JKCIEpUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYJa, SHEPTeTUUECKUN YpPOBEHb, BEILIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NYECKHUE BEJIMYMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IBI, MTOJIE3HBIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMHMUYECKass  IPOMBIIIJIEHHOCTD, METaJLTYpIus, IIPOU3BOJCTBO
CTPOUTENIbHBIX MaTepHasoB, CEJIbCKOXO3SHCTBEHHOE POU3BOICTBO, MuUIIeBas
MIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaTE€pPUANIOB, 3JIEKTPOHHAS NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYaIOUIMMHUCS
IpoTrpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
IpOorpaMM CpeaHero od1ero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO0/.

B cooTBeTCTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYype JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHsS TpeAMeTa «XHUMHUS» Ha YPOBHE CpEAHEro oO0mero oO0pa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIEICHHIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TpagULUii 0a30BOM HAYKU XUMUM;

TOTOBHOCTh M CIOCOOHOCTh OOYYarOMIMXCSI PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTH LETH U
CTPOWTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NpeAMeTa «XWUMHS» TOCTUTAIOTCS B EIUHCTBE
yu4eOHOI M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH MW TPaBUIAMH TOBEICHHS,
CHOCOOCTBYIOUIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYarOLIUXCS.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS NpenMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OBITa TO3HABATEIHHONM M TPAKTHYECKOW MAEATENBHOCTH OOYYaIOMMXCS [0 pealn3aluu
NPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamxaaHCKOro BOCIMTAHUS:

0CO3HAHMsI 00YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEHHUS K
3aKOHY W MPaBOIOPSAKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH yueOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BEITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY M apTyMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB YUE€OHOH e TeTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTE4YECTBEHHOMH
XUMHUU;

YBaKEHHUsS K IpOIEcCy TBOpYECTBA B OONACTH TEOPUM M IMPAKTUYECKOTO NMPUMEHEHUS
XMUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHS] HAyKH €CTh PE3yJbTaT JJIMTEIbHBIX HaOII0AeHUl,
KPOIOTIIMBBIX IKCIEPUMEHTAIbHBIX IOUCKOB, TIOCTOSIHHOTO TPYAa YUYEHBIX U IIPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMIOJIYYEHUH U TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBENEHUE M IMOCTYINKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TMOCIEICTBUN ITHX MOCTYMKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTeH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3MUECKOMY U ICUXUYECKOMY 3[I0POBBIO;

coOrofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MMOBCEAHEBHOMU
KU3HHU U B TPYIOBOH JIEATEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0O€30MacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYECK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEI0BATEIbCKONW JESATEIbHOCTH,
OOILIECTBEHHO IOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JAEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PEIIEHUU MPaKTUYECKHX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEeHHIO MpOo(eccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHs TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHUSI K TPYLy, JIOJSM Tpyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJAMBHUIYaTbHOM TpaeKTOpHUM oOOpa3oBaHMs,
Oyaymel mpodeccun U peanu3alnuu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKHU 1[eJIECO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

NOHUMaHMA TJI00ATBHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM, BIUSHHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMHUH JUIsl PELIEHUsI BOIIPOCOB
paLMOHAIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOT'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHSI TPOTHO3UPOBATh HEOJIAroNpUsATHBIE SKOJIOTMYECKHE MOCIEACTBHS MPeIIpPUHUMAEMBbIX
JIEMCTBHUN U NPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKON KyJbTYphl, OIBITa
NeSITeIbHOCTH  OKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIIOCOOHOCTU U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAYKU U OOILIECTBEHHOM MPAKTUKU;



NOHUMAaHMsl CHeUM(UKH XUMHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LIEIOCTHOTO TPEACTABICHUSI 00 OKpY KaIoILeM
MHpE KaK O €JUHCTBE IPUPOJBbI M YEJIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHeHHs IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LUMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXHOW POJIM B CO3JAaHUU HOBOHM 0a3bl MaTepUaIbHOM
KYJIBTYPBI, PEHICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30lacHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00ecreyeHn! yCIIOBHUH YCIIEIHOro TPy1a U 3KOJIOTHYECKH KOM(POPTHOM JKU3HU KaXJIOro 4jIeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHONW TI'PAMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOAOB II03HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOILMXCS TaHHBIX
C LEJNBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TpobiieM
B PEAJIBHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K TO3HAHUIO U HCCIIEIOBATENBCKOM ACATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY [IOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJda B pa3nyHbIX cdepax MNpodeccuoHaNbHON
JIEATEIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS YyueOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble 175 (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTmpeaIMeTHbIE) OOIeHaAYYHbIE TTOHSTHS, OTPaXKAIOIINE [IEJTOCTHOCTh HAyYHOUW KapTUHBI MUpa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIeCTBO,
SHEPTHUs, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOIOICHNEe, U3MEPEHHE, YIKCIIEPUMEHT U JIPYTHE);

VHUBEpcaJbHble  y4ueOHblE  JEeHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHKATUBHBIE,
perynatuBHble), obecneunBaromue (opmupoBaHue (QYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyYaroInXCs;

CIIOCOOHOCTh ~ OOYYaIOIMIUXCSl  WCIOJB30BaTh  OCBOCHHBIC — MEXIMCIMILTUHAPHEIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHbIC y4ueOHBIC JEWCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHIﬂe PE3YIBTAThI OTPAXAOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYIATUBHBIMHA HGIZCTBI/I?IMH.

OBiajeHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a30Bble JIOTHYECKHUE 1€ CTBHS:

CaMOCTOSITENIbHO (OPMYJIHpPOBaTh U aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpCAC/IsAITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPUHU UX JOCTUIKCHMU,
COOTHOCHUTD PC3YJIbTATHI ACATCIBHOCTHU C IMOCTABJICHHBIMU LCIISAMU;



HCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICNATH
XapaKTepHble TNPU3HAKK TIOHATHMM W yCTaHaBIMBAaTb HUX B3aUMMOCBSA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIUE MOHATHUS JJIs1 OOBbSICHEHHS OTJICNIbHBIX (PAKTOB U SBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KJIaCCU(UKALIUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh MPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MEK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pacCykIeHUs (MHAYKTHUBHBIC, JICIyKTHBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PacCMaTPUBAEMBIX SIBJICHUAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3YEMbIe B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMysa, ypaBHEHHE XHMHUYECKOM peakuud — TpU PEHICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHBIC MOJIEJbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yUYaeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM M 3aJayd  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JUIsl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMbIX CYKJIECHUM;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOI0IAaTh 32 XOJIOM IPOIECCca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyIUpoOBaTh OOOOLIEHHS U BBIBOJIBI OTHOCHUTENIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOOB pELICHHS
MPAKTUYECKHX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUSI.

3) padora ¢ unopmaumeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HAyYHO-MOMYJIsIpHAS
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aQHAIN3UPOBAaTh HH(MOPMALMIO PA3NIUYHBIX BHUIOB U (OPM MpPEICTaBICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMyIHMpOBaTh 3ampoChl M TMPUMEHSATh pazIMYHbIE METOJbl NPH IOHCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM [T BBITMOJIHEHHS YU€OHBIX 3a/1au ONpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUS WH(POPMANMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMpATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TAaOIUIBI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpEeACTBa IpU paboTe € XUMHYECKOH
uH(popMaluel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHue) 3HaKu U
CUMBOIIBI, (hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBiageHne yHHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH A€l CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMON TEMbl B XOJ€ JAUAJIOra W/WIH JUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIIHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKON paboThl MO HCCICAOBAHUIO CBOWCTB HM3yYaeMbIX BEUIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYyJIHUPOBATH BBIBOJBI IO pE3yJIbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM IMyTEM COTJIACOBAHUS IMO3ULIUI B XOZ€ 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMU PeryJIATHBHBIMHU JeHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAHUPOBaThb U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
onpezenss e€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BHIMOJHEHUHM y4eOHBIX U HCCIIENOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOIyUYeHHUs] HOBBIX 3HAHUN O
BEII[ECTBAX U XUMHUYECKUX PEAKITUIX;

OCYHIECTBIISITh CAMOKOHTPOJIb CBOEHM JIEATENIHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs) OTPaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOW COCTABJISIONIEH ECTECTBEHHO-
HAYYHOW KAapTUHBI MHpaA, PO XHUMHUU B TO3HAHWUU SIBICHUUW NPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYphl JIMYHOCTU, €€ (YHKIMOHATHHOW TPAaMOTHOCTH, HEOOXOAMMOW st
PEIICHHA TPAKTHYCCKUX 3ada4d U OKOJOTHYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpAs BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTUS (XUMHUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BalleHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIM  CKEJET,
(GyHKIMOHAJIbHAS TpyNNa, pajuKkai, HU30Mepus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOAbI, KUCIOPOA U a30TCOAEpKAIINE COCAMHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOPUSI CTPOEHUSI OPraHUUECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MAacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU, MHUPOBO33PCHYCCKUEC 3HAHHIA, JICKAIIUME B OCHOBC ITOHHMMAaHUA
MPUYUHHOCTU ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyuYeHUH U 0€30MaCHOM MCIOJb30BaHNN BAKHEUIIINX OPraHUIECKIX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESTETHPHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XaPAKTCPHBIC MMPU3HAKU HOHSITI/If/i, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMMCAHUU COCTABa, CTPOCHUS U
MpEBpAICHUI OPraHMYEeCKUX COCTUHEHUN;

C(l)OpMHpOBaHHOCTI) YMCHI/Iﬁ HCIIOJIB30BAaTh XHUMUUYCCKYIO CHMBOJIMKY IJId COCTAaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMyJT OpraHMYECKUX BEIECTB
n ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCHICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAAIICHKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIAcCy/TpyIle COeIUHEHUN
(YrneBomopoabl, KHUCIOPOJ M  a30TCOJACpXAIIUEe COCAMHEHUs, BBICOKOMOJIEKYJISIPHbBIC



COCIMHCHMS), N1TaBaTh MM Ha3BaHUs MO cucreMarndeckord HomeHkiatype (IUPAC), a Takke
NPUBOJNUTH TPUBHAJBbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMJICH,
alleTUJICH, STHJICHIJMKONb, TIHMLEPUH, (eHOoN, (OopMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KUCIJIOTa, OJIEMHOBAsl KHCIIOTA, CTEApUHOBAs KHUCIIOTa, TII0K03a, (PYKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BeiecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUSI; 3aKOH COXPAHEHUS] MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWCTBA TUIMIMYHBIX MPEJICTABUTENCH PA3TUYHBIX KIAaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTHieH, OyraaueH-1,3, mermnOyramuen-1,3, OeH3011,
METaHOJI, STAHOJI, STHJICHTINKOIb, TIUIEPHH, (EHOJ, aleTalbAeTHI, MypaBbUHAs U YKCYCHas
KHACJIOTHI, TJIOKO3a, KpaxMas, IeJUTI0JI03a, aMUHOYKCYCHAsi KHCIOTa), WUIIOCTPHPOBATH
TEHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKLIUid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIL;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh HCTOYHHKH YTIEBOJAOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyb), CHOCOOBI MX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MEepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM TPOAYKTA PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXO/IHBIX BEIIECTB WIH MPOAYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHH BJIaZIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHMS, WCIONb3YeMbIX B XWUMHUU TPH HM3YYECHUH BEIIECTB U XUMHUYECKHX SBICHUMN
(HaOmofieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPUHSTUS PEIICHNI B KOHKPETHBIX )KU3HEHHBIX CUTYAIUX, CBSI3aHHBIX
C BEIL[ECTBAMU U UX MPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHUiia MOJIb30BAHUS XMMHUYECKOW MOCYAOH U
mabopaTOpHBIM 000PYIOBAHKMEM, a TAKXKEe MpaBUiia 0OpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHYECKUX OTIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATE XUMHYECKUN JKCHEPUMEHT
(IpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJTYUYEHHUE ITUIICHA U U3YUYECHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JeHATypals OCIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C TPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleH!H C BEIIeCTBAMU MU JJAOOPaTOPHBIM 000pyIOBaHUEM, MPECTABIATh PE3yJIbTaThl
XMUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alUCH YpPaBHEHHUH COOTBETCTBYIOIIMX pPEAKIMNA H
(bOopMyIHpPOBATH BBIBO/IBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
NOJy4YaeMyIo U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBOi MH(popMaluu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COONIOJAaTh MpaBHiIa SKOJIOTMYECKH IIeJIeCO00Pa3HOTro
MOBEIEHNA B OBITY M TPYAOBOH [EATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPYXaIOIIel MPUPOIHON CPEbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNIeNIEHHBIX OPraHMYeCKUX BELIeCTB, MOHMMAas cmbica mnokazatens IIJK, moscHsaTs Ha
IpUMeEpax CrocoObl YMEHBIICHUS! U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BeKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 370POBbs: YMEHHE HPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX W CHa0OBHIAMIMX OOYyYaroIIMXCS: YMEHHE HCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitns miis 3anvcu XxuMuueckux (Gpopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHS Kypca «OOmas W HEOpraHuyecKas XUMH
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHUMHYECKOH COCTABISIOUICH €CTECTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XWMHUH B TIO3HAHWM SBJICHUH HPHUPOIBI, B (OPMHPOBAHUU
MBIIUICHUST W KYJIbTYpBhl JMYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOMN s
pelieHrsT NPAaKTHYECKUX 3a7ad M SKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IIPUPOJHON Cpeae;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKyJa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTb, AJIEKTPOOTPUIIATEIBLHOCTb, CTEIEHb
OKHUCIJICHHS, XUMHYecKas CBs3b (KOBQJIECHTHAas, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI XUMHUYECKUX  pEaKkUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JICKTPOIUTUYECKAs JAUCCOLUALUS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW  peakIuH, XHMHYEeCKOe paBHOBECHE); TEOpPUHM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON JHcconranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAHEHMsI M MPEBPALICHMS] SHEPIMHM NMPU XUMHYECKHX
peaKIMsix), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHHM, MHPOBO33PEHUYECKHE 3HAHUS,
JEeKalMe B OCHOBE ITOHMMAHHA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30M1aCHOM HCIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOU JEATEIBHOCTH YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIME IOHATHUS IPU ONHCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHHUS
dopMyn BelIeCTB M YpaBHEHMH XWMHUYECKUX pEAKLUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManmbHBIE Ha3BaHHUsS OT/AENbHBIX HEOPraHMYECKUX BellecTB (yrapHblid ras,
VTJEKUCIBIA Ta3, aMMHUakK, TraméHas M3BeCTh, HErali€Has W3BeCTb, MUThEBas COJa, MUPHUT U
ApyTHe);

c(OPMHPOBAHHOCTh YMEHUH ONpEAeNaTh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUX PA3IMYHOTO COCTaBa, BU XMMHUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJsipHas, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJICKHOCTh HEOPTaHUYECKHX BEILECTB
M0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIle COeIMHEHNN (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
MPOrHOCTUYECKYIO (PYHKIIHH;



c(OpMHUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUeCKUX 3emeHToB /1. 1.
MenzeneeBa, UCHONB3YS MOHATHS «S-, p-, d-DIIGKTPOHHBIE OPOUTAINY, «IHEPreTHUECKUE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XuMuueckux nementos . M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JWYHBIX KJIACCOB, MOJATBEPKIATh CYLIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHMYeCKHMMM BEIECTBAMM C TIOMOIIBIO YypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIMU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyronux BelIecTB, TeIUIOBOMY 3(dexTy peakuuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTallu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKUUN PA3TUYHBIX TUIIOB, TIOJHBIE
U COKpAamEHHBIC YPABHCHUS PEaKIWii HOHHOTO OOMEHA, YUHTHIBASI YCIOBUS, IPH KOTOPBIX 3TH
peakuMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATh OMNBITHHIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MOCPeICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOM PEaKIuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO DPaBHOBECHUS B 3aBUCUMOCTH OT
BHeIlHero Bo3aencTBus (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JEXKallue B
OCHOBE TIPOMBIIINICHHOTO MOJYyYEHUsI CEPHOM KHCIIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH
MpPEACTABICHUN 00 OOIIMX HAYYHBIX MPHUHIMIAX U IKOJOTUYECKUX MpoOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHMM Ta30B TMPH XUMUYECKUX
peakImsIX, MacChl BelecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(deKTa peakiuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUSI MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOopMUPOBAHHOCTh YMEHHUH COONIOAATh MPaBWIA MOJL30BAHUS XUMHUYECKON MOCYAOU U
n1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIJIAHUPOBATH M BBIMOIHATh XMUMHUYECKUN JKCHEPUMEHT
(pa3noxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTopa, OIPEICICHHE CpPEIbl
PacTBOPOB BEIIECTB C MTOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIMSHUE PA3IMUHBIX (DAKTOPOB
HAa CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd MOHHOTO OOMEHa, Ka4eCTBEHHBIC peaklud Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYI0BAaHUEM, MPECTABISATh
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4YaeMYyI0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MAacCOBOM KOMMyHUKauuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOIaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYAOBOH [EATENbHOCTH B IEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPYXaroIIe TPUPOIHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHE HMPUMEHSTH
3HaHHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYCCKUX SBIICHUM;

JUIA  CJEMbIX W CHa0OBHIAMIMX OOYYArOMIMXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.



TEMATHYECKOE INTAHUPOBAHUE

10 KITIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3ieioB H TeM (undposbie)
Ne o/ Kontpoabnsie  IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUN A. 3
M. bytieposa
Hroro no pazgeny 3
Pa3znea 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIE€BOAOPOABI — AJIKAHBI 2
29 HenpenenbHble yriieBOgOpPOIbL: AJIKEHBI, 6 |
aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U 3 |
ux nepepadoTka
Uroro no pazgeny 13
Paznen 3. Kuciiopoacoaep:kamnue oprannyeckue coeinHeHust
3.1 Cnuprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. . |
Crnoxxnbie d(UPHI
3.3 VYrneBojibt 3 2
Hroro no pazneny 13




Pa3znen 4. A3oTcoaepxainue opranHnyecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Uroro no pazgeny 3
Paspnen 5. BeicOKOMOJIEKY/ISIPHBIE COCAUHEHUSA

5.1 ‘ [TInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronuueckas cucTeMa XUMHYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHUYECKUE PEAKLUN 6 1 1
Hroro nio pazgeny 13
Pa3nea 2. Heoprannyeckasi xumust
2.1 Meraibl 6 1
2.2 Hewmeranisl 1 1
)3 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX )
’ BEILIECTB
Hroro no pazneny 17
Pazgen 3. Xumus u )Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[Ipeamer opraan4eckoi XUMuu, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpoCHHS OPraHUIECKUX
coenunennii A. M. bytnepoga, eé
OCHOBHBIE ITOJI0KEHUSI

[IpencraBnenue o KiaccupuKauu
opranudeckux BeuiecTB. Homenknatypa
(cucremaTuveckas) U TpPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILECTB

AJIKaHBI: COCTaB M CTPOCHHUE,
TOMOJIOTUYECKUH DAL

Meran u 3TaH — npocTenIre
MPECTaBUTENN ATKAHOB

AJKEHEI: cOCTaB U CTPOCHUC, CBOMCTBa

OTHIIEH W IPOIHJIEH — MPOCTENIINE
MIPEACTABUTENM AIKEHOB

[IpakTuueckas padora Ne 1. «Ilomyuenune
STUJICHA U U3YyUYEHHE €r0 CBOMCTBY

Ankanuensl. byraguen-1,3 u
MeTunoytanuen-1,3. [Tonydenue
CUHTETHUYECKOTO KayuyKa U pEe3UHbI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKHUM psAll. ALETUIICH —
MPOCTEUILINN MPEICTABUTEIb ATIKUHOB

11 Brluucnenus no ypaBHEHUIO XUMHYECKOU
peakuuun

12 Apensl: 6eH3011 U TONyO0l. TOKCHYHOCTB
apeHoB

13 ['eneTnyeckas cBsI3b yIiIeBOJOPOIOB,
MPUHAUICKAIUX K PA3IMIHBIM KJIaccaM
[IpupoiHbIE ICTOYHUKH YIJIEBOJIOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoHbIE HCTOYHUKH YTIJIEBOIOPOIOB:

15 MIPUPOIHBIN a3 U MOMyTHBIE HEPTIHBIC
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 Kontponbnas padota mo pasaeny
«YTIIEBOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CIIUPTHI:
METaHoJ U 3TaHoi. BonopoaHas cBs3b

13 MHoOroaroMHble CIUPTHI: STHUICHIINKOJIb U
[JIMLEPUH

19 DeHOIT: CTPOCHHE MOJIEKYIIBI, (PU3UIECKHE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

20 Anpaerunsl: GopManbaeTu v
aneTranbAerul. AueToH

)1 OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE
KHUCJIOThI: MypaBbHHAsl U YKCyCHast

22 [TpakTrueckas padota Ne 2. «CBoiicTBa




23

pacTBopa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaSI M OJICMHOBAas KHMCJIOTHI, KaK
IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

24

25

26

MpbLia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBIE

CnoxxHbIe 23(DUPBI KaK MPOU3BOTHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

JKupsr: runponus, mpuMeHEHHE,
OuosornYeckasi pojb )KUPOB

27

VYTieBopsl: COCTaB, KiIaccuuKanusi.
Baxneiimme npeactaBuTeNu: TII0K03a,
¢bpykTo3a, caxapo3a

28

29

30

31

Kpaxman u nemironosa kak npupoHbie
MOJINMEPBI

KonTponbHas pabota no pazueny
«Kucnopoacoaep:xaiiyue opraHu4ecKue
coenuHeHus»/ Beepoccuiickas
IpoBepoyHas pabora

OO1m1ast xapaKTepUCTHKA a30TCOAECPIKALINX
OpPraHUYeCKUX COCTUHEHUH /
Bcepoccuiickas npoBepouHas paboTta

AMWHEBI: METHJIAMUH W aHWUJINH

32

AMUHOKHCTIOTHI KaK aMm(pOTepHbIC
OpraHHYECKUE COCTUHEHUS, HX
ouosornyeckoe 3HaueHue. llentuan.
benku kak npupoHbIe




BBICOKOMOJICKYJISIPHBIC COCIMHCHUA

OCHOBHBIE TTOHSITUSA XUMHHU

33 BBICOKOMOJIEKYJIAPHBIX COCTUHEHUIN !
OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
[Inactmaccel, Kay4yKH, BOJJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 a4

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUHN 3IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypaIysi aTOMOB

[lepuoanueckuii 3axon u [lepuoanueckas
cucTeMa XuMuueckux snemeHToB 1. U.
Memnpeneesa, UX CBS3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB M UX COEIUHEHHH I10
rpyIIaM U nepuoaam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemenToB .. Meneneena B
Pa3BUTHHU HAYKHU

CTpOGHI/Ie BelllecTBa. XUMHUYECKas CBA3b, eé
BUbI; MCXaHU3MBI O6p830BaHI/I$I
KOBAJICHTHOM CBS3U. BOI[OpOI[HaSI CBA3b

BajeHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemectBa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsTHE O MMCTIEPCHBIX CHUCTEMAX.
HctruHHbBIE U KOJUIOUAHBIE PACTBOPHI.
MaccoBast 10711 BELIECTBa B pacTBOpE

Krnaccudukanus u HoMeHKIaTypa




HCOPraHN4YCCKUX COC,Z[HHGHPII}’I. I'enernmueckas
CBsA3b HCOPraHNM4YCCKUX BCIICCTB, PA3JIMYHBIX
KJ1aCCOB

Kiaccudukanus XuMuaeckux peakiuii B
HEOPraHWYECKOM U OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakiuu. OOpaTuMble peaKiuu.
XUMUYECKOE paBHOBECHE

10

[IpakTuueckas padora Ne 1. «Bousiaue
pa3nu4HBIX (HaKTOPOB HA CKOPOCTh
XUMUYECKON peakum»

11

DnexTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiun nonHoro oomena. I'maponus
OPraHn4Y€CKUX U HCOPTaHNYCCKUX BCIICCTB

12

13

14

15

OKHUCIINTENEHO-BOCCTAHOBUTEIILHBIC
peakmuu. [lousTHE 00 2MEKTpOIIN3E
pacIyIaBoB M pacCTBOPOB COJIEH

KonTtponbHast pabota no pasueny
«Teopernueckre 0OCHOBBI XUMHUH»

Mertaiuel, ux nosioxenue B [lepuognyeckoii
cUCTeMe XUMHYecKux 3neMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa
METaJJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiT




16

Hapr[}KCHI/Iﬁ MCTaAJJIOB

XHUMHYECKHE CBOMCTBA BaXKHECHIITNX
METaJUIOB (HATpUH, KaJui, KaJblluii, MarHUH,
ATFOMHUHHNA) U UX COCTUHEHUN

17

18

19

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

XUMUYeCcKre CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IUHEHUN

[IpakTuueckas padora Ne 2. "Pemienue
AKCIIEPUMEHTANFHBIX 3a7a4 10 TeMe
«Metamab»"

20

HeMeTaJIJIBI, HUX IIOJIOKCHUC B
[Tepuonnueckoit cucTeMe XMMUYECKUX
anemenToB 1. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

®u3nYECKUe CBOMCTBA HEMETAIIIIOB.
AJUTOTpOTINS. HEMETAJUIOB (Ha TIpUMeEpe
KHCJIOpOJia, cephl, hocdopa u yrieposia)

22

23

XHUMHUYECKUE CBOKWCTBA I'aJION€HOB, CEPHI U UX
COE€IUHEHUN

XuMHu4YecKue CBOMCTBa a30Ta, pocopa u ux
COeTUHEHUN

24

XHWMHYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
UX COeINHEHNH

25

26

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETUHEHUN

O0001IeHYE ¥ cUCTEMAaTH3alUs 3HAHUI 110
TeMe «HemeTamny. Beruncienus mo




YPaBHEHHSAM XUMHUYECKHUX PEAKLUN 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 3314 10 TEME 1
"Hemeramnsl"»

73 KonrtponbHas padora mo temam «MeTasuibi»y 1
n «Hemeramibm

79 Heopranuueckue u opraHnyecKue KUCiaOThl. |
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmMdoTepHbIe HeopraHU4ecKHue u

30 opranuyeckue coequHenus. ['enernueckas |
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH 9KOJIOTHYECKOi,

31 HHEPreTHUECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHUN MEAMILIMHBI
[IpencraBienust 06 0OMKX HAYYHBIX

32 MIPUHIHUIIAX IPOMBIIUIEHHOTO MTOJIyYeHUS 1
BAXHEHININX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPOT'PAMME




MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTarTa

1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero o01ero odpasoBanusi

Teopernueckre OCHOBbI OPraHNYeCKOW XUMHUU

1.1

ChopmupoBaHHOCTh TPEACTABICHUN O XUMHYECKON COCTABJISIOIICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpA, POJIM XHMHUHM B TIO3HAHUU
SBIIGHUWA TPUPONbI, B (POPMHUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
peleHusT TPAKTUYECKUX 3a7ad M DKOJIOTHYECKH OO0OCHOBAaHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnagenue cucremMoil XUMHUYECKMX 3HAHUM, KOTOpas BKJIOYAECT:
OCHOBOIIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTB,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOJHBIA CKEJNeT,
(yHKIMOHANBHAS ~ TPYIIIA, paaukan, 30Mepus, HU30MEPBHI,
TOMOJIOTUYECKHIM psAll, TOMOJIOTH, YIJIEBOJAOPOAbL, KHCIOPOA- |
a30TcoJepKalllie COSAMHEHHs, OMOJOTMUYECKH AaKTHUBHBIC BEIIECTBA
(yryieBoapl, KMphI, OEJIKH), MOHOMEp, MOJIUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUs); TEOPUU M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHMsI opranuueckux BemectB A.M. Byrtneposa),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DaKTOJIOTHYECKHE
CBENIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYEeHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYECKHX

BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTH 4YCJIOBCKA

1.3

1.4

ChopmMupoBaHHOCTh YMEHHH BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTaHABIMBaThL  UX  B3aUMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIME IIOHATHSA IIPU ONMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHUYECKUX COCTUHEHUIN

c(hOpMUPOBAHHOCTh YMEHHH HCIIOIH30BaTh XUMHYECKYI0 CHMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
cokpamEéHHor) (opMyn OpraHMYECKMX BEUIECTB U  YpaBHEHUU
XUMHYECKHUX PEaKLUii, U3rOTaBIMBaTh MOJEIN MOJIEKYJI OPraHUYECKUX
BEILECTB I WUIFOCTPALMM X XUMHUYECKOIO M IMPOCTPAHCTBEHHOIO

CTPOCHUS




L.5

ChopmupoBaHHOCTE  YMEHHH  yCTaHABIMBATh  IPUHAIJICKHOCTh
M3YUYEHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBYy M CTPOCHUIO K
omnpenenéHHOMY Kiaccy (Tpynne) CcoequHeHWi (YTrJIeBOJOpOJIbI,
KHCJIOPOJIT M a30TCOJEpKAIINe COEAUHEHUs, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS), JaBaTh KM  Ha3BaHUS [0  CHUCTEMaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMUpOBaHHOCTh YMEHHUS ONPEACISATh BUIABI XUMUYECKOW CBSI3H B

OpPraHMYECKUX COEAMHEHUSX (OAUHAPHBIE U KPAaTHbIE)

1.6

2.1

ChopMHpOBaHHOCTh  YMEHHUS NPUMEHATH: IOJOXKEHUS  TEOpUU
CTpoeHusi opraHudeckux seuiectB A.M. BbytiepoBa ans oObsicHEHUsS
3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpPaHCHUA MACChI BCUICCTB

vr. JICBOJAOPOABI. Kchopoz[coz[epmamHe n a30TCOACPIKAIIUC

OpraHn4€CKUC COCAUHCHM . BI)ICOKOMOJICKY.H?IPHI)IG COCAMHCHUA

CdopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHAJIbHbIE Ha3BAHUSA
OTJIENIbHBIX OPraHMYECKUX BEILECTB (ITUJIEH, IPONMWIEH, AalleTUJICH,
STUJICHIJIMKOJb, TIUIEpUH, (eHod, (opManbaerua, aneTaibAerun,
MypaBbHHAs KHCIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCJIOTA, IJIIOKO3a, (PyKTO3a, Kpaxmal, LeJIs03a,

TJIMLKH)

2.2

CdopmMHupoBaHHOCTh yYMEHMHM XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMHUYECKHE CBOWCTBA THUIHUYHBIX TPE/ICTABUTENICH
Pa3IUYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, JTaH, ITHUJIEH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, merunOyramuen-1,3, OGenzodn,
METaHOJ, 3TAHOJ, ATUJICHTJUKOJb, TIHIEPUH, (EHOJI, aleTalbIerHI,
MypaBbHMHAsS M YKCYyCHasi KHCJIOTHI, TJIFOKO3a, KpaxMmaj, IeJUII0JI03a,

AMHWHOYKCYyCHasd KI/ICJ'IOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHHUS WLTIOCTPUPOBATH TEHETHYECKYIO CBS3b
MEXKJIYy  TUIUYHBIMU  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHNYeCKHUX BEIIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHUX

peakuuii ¢ UCTOIb30BaHUEM CTPYKTYPHBIX (popMyT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHUKHU
YTJIEBOJIOPOHOTO CHIPbsI (HEPTH, MTPUPOHBINA Ta3, YroJib), CIOCOOBI UX

nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE IPOTyKTOB NMepepadoTKu

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUU BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYYHOT'O MO3HAaHHsA, UCIIOJIB3YCMbIX B XUMUU IIPU U3YUCHUHN




3.2

BEIIECTB W XHUMHUYECKUX sBICHUN (HAOOJEHUE, HW3MEpEeHHeE,
3KCIIEPUMEHT, MOJICJIUPOBAHUE), HMCIOIb30BaTh CHCTEMHBIC
XUMHYECKUE 3HAHUS JUIsl MPUHATHS PEIICHHWHd B KOHKPETHBIX

KHN3HCHHBIX CUTYyallHsaX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

CdopmupoBaHHOCTh yMEHHM COONIOAaTh TpaBUia IOJB30BaHUS
XUMHUYECKON mMocynoil u 1a00opaTOpHBIM 00OpPYIOBaHHEM, a TaKXKe
npaBujia oOpamieHus: ¢ BEHIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSIMHU

110 BBIIIOJTHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

33

CdopmMupoBaHHOCTh YMEHUI IUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN
9KCHEPUMEHT (IPEeBpALCHHUsI OPraHUYECKUX BEIIECTB IPU HarpeBaHuH,
IIOJIy4E€HHE 3TUJICHA U U3YyYEHUE €ro CBOMCTB, KAUECTBECHHBIEC PEAKLIUU
OpPraHMYECKHUX BEIIECTB, JeHAaTypauus O€JIKOB IMpU HarpeBaHHH,
LBETHbIE peaklUU OENKOB) B COOTBETCTBHM C IPaBUJIAMU TEXHUKH
0€30IIaCHOCTH MpH OOpallleHuH C BeLeCTBaMU U J1abOpaTOpHBIM
000pyI0BaHUEM; [IPEACTABIIATH pe3yabTaThl XUMUYECKOIO
SKCIepUMEeHTa B (OpME 3amuch ypaBHEHHH COOTBETCTBYIOIIUX

peaknuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIhTaTOB

34

3.5

CpopMUpOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHYECKUM
ypaBHEHHUSM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 1O U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO
13 UCXOJHBIX BELIECTB MUJIU MPOIYKTOB PEAKIIUN)

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAIM3UPOBATh
XUMUYECKYI0 HWH()OpMAIMIo, TOJyYaeMyl M3 pa3HbIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHe)

3.6

CpopMUpOBaHHOCT, yMEHHUH COOIO/IaTh TMpaBUjia SKOJOTUUYECKU
1enecoo0pa3Horo MOBeNEHUsT B OBITY M TPYJOBOM JAEATEILHOCTU B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOIHOU
Cpelpl, OCO3HaBaTh OMACHOCTb BO3JCHCTBHS Ha XUBBIE OPraHU3MBbI
ornpeAeNEéHHBIX OPraHUYeCKUX BEIIECTB, TOHUMas CMBICI TOKa3aTens
MK (mpemenpHO AOMYCTUMOM  KOHIIGHTpAllMW), TIOSICHATH Ha
IpUMEpax CIOCOObI YMEHBIIEHUS M MPEeJOTBpAIllEHHs] UX BPEAHOTO

BO3ACHUCTBHUS Ha OpTraHu3M YCJIOBCKA

11 KUIIACC

Kon
NpoBePsSIEMOro

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBanus




pe3yJabTara

1

1.1

TCOpCTI/I‘ICCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoill XMMHUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOUINE  TMOHATUS  (XUMHUYECKUH  3JIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0UKA aTOMA, §-, p-, d-3IIEKTPOHHBIE OPOUTAII AaTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTENEHb
OKHCIICHHS, XUMHUYECKas CBfA3b, MOJIb, MOJISIpHAas Macca, MOJIIPHBIN
00bEM, KpUCTaJUIMYEcKas pemérka, TUIbl XUMHUYECKUX peakuui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHE,
peakiu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOIUTUYECKAs  JTUCCOIMALMS, OKHUCIHUTENb, BOCCTAHOBUTEINb,
CKOpPOCTh XMMHUYECKON pEaKlUd, XUMHUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUSl DIEKTPOIUTHYECKOW aucconuanuu, [lepuogmueckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHH, (PaKTOJOTHUECKUE CBEJICHHUS O CBOWCTBAX,
COCTaBe, MOMYYEeHMH U O€30MacHOM HCIOJIb30BAaHUU BaKHEUIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOM JAEATEIbHOCTU

YCJIOBCKaA

1.2

CdopMHpOBaHHOCTh yYMEHMH BBISBIATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOCHUSA U CBOMCTB HEOPraHUYECKUX
BEIIECTB M MX IPEBpALICHUM; BBIABIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHI c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYTUX

C€CTCCTBCHHOHAYYHBIX IIPCIMCETOB

1.3

1.4

Bnangenue OCHOBHBIMH METOAAMU HAy4YHOTO TMO3HAHMS BEUIECTB U
XUMHYECKUX sBIEHUN (HaOmIOAeHHe, W3MEpEeHUe, OKCIEePUMEHT,
MOJEJIUPOBAHNUE)

ChopMupoBaHHOCTE yMEHHI OMpEIENATh BaJCHTHOCTh M CTENEHb
OKHCJICHUSI XHUMHUYECKUX OJJIEMEHTOB B COCIUHEHUAX PA3JIUYHOTO
COCTaBa, BHJ  XUMHYECKOH CBsS3M  (KOBAaJIGHTHAs, HWOHHa,
MeTaJTn4ecKasi, BOAOPOHAs) B COCAUHEHUSIX, TUI KPUCTAITHUECKON
PEIETKA KOHKPETHOI'O BEIIeCTBA (aTOMHAsi, MOJIEKYJIIpHAs, HMOHHas,

MeTaJUTHIeCcKas)

1.5

ChopMupoBaHHOCTh YMEHUH ONpEAENATh XapakTep CpPeabl B BOJHBIX

pacTBOpax HEOPTaHUYECKUX COCITMHEHUI

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCU(UUIUPOBATH  XHUMHUYECKUE
peakuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCIY M COCTaBYy pearupyronx

BEIIECTB, TemIOBOMY J(h(]eKTy peakiuu, HW3MEHEHUIO0 CTeleHen




OKHCIICHHS  JJIEMEHTOB,  OOpaTUMOCTH  PEaKIMH,  YYaCTHIO

KaTaJm3aTopa)

1.7

1.8

ChopmupoBaHHOCTE YMEHUH  COCTaBISATH YpPaBHEHHUS  PEaKIUil
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKPAILIEHHBIE YPABHEHUS pEAKUUN
MOHHOI0 OOMEHA, YUUTHIBas yCIOBUS, MPU KOTOPHIX 3TU PEAKIUU UAYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKLUH, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBI  COCTAaB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOUIME B BOJHBIX

PacTBOpaAX HCOPraHUICCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakuuii MOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peakIiy OT Pa3INdHbIX (DaKTOPOB

ChopmupoBaHHOCTh yMEHHI  OOBACHATH  XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHUSI B 3aBUCHUMOCTU OT BHEIIIHETO BO3JICUCTBUS

(npunnun Jle Hlatense)

OO6m1ast 1 HeOpraHUYeCcKask XUMUS

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHI pacKpbiBaTh cMbIca [lepuoanueckoro
3aKOHa J.1. Menneneena u JIIEMOHCTPUPOBATH €ro
CUCTeMATHU3HUPYIOUIYI0, OOBACHUTEIbHYIO U  MPOTHOCTUYECKYIO
byHKIIII

CdopmupoBaHHOCTH YMEHUH XapaKTepU30BaTh JIEKTPOHHOE CTPOSHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuoaos Ilepuonnueckoi
cucTemMbl XxuMuueckux siemeHToB J[.M. MeHneneeBa, uCMONb3ys
MOHATHSL  «S-, p-, d-dJEKTPOHHBIE OpOUTATN», «IHEPreTUUECKUE
YpOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOMCTB
XUMHYECKHUX DJIEMEHTOB U WX COEIUHEHHH IO MepuojaM MU rpymniam

[Tepuonnueckoit cucrembl XxuMudeckux 3aeMeHToB J[.M. Menaeneesa

2.3

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XMMHYECKHE CBOMCTBA HEOPTAHUUYECKUX BELIECTB PA3INYHBIX KJIACCOB,
MOATBEPKIAaTh  CYLIECTBOBAHME  TI€HETUYECKOM  CBA3M  MEKIY
HEOPraHMYECKUMH  BEIIeCTBAMM € IIOMOINBIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ
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ChopmupoBaHHOCTh ~ YMEHUH  yCTaHABIMBAaTh  MPUHAAIEKHOCThH

HEOPraHMYECKUX BEUIECTB MO MX COCTaBY K OMNPECIEHHOMY Kiaccy




(rpymnme) coenMHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIBL,

OKCH/IbI, OCHOBaHUSI, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHIBI, COJIH)

2.5

CdopmupoBaHHOCTh YMEHHI HCIOJIB30BAaTh XUMUYECKYH) CHMBOJIHKY
JUISE  COCTaBIieHUST (OpMYJl BEIIECTB W YPaBHEHUH XUMHUYECKHX
peaknuii, cuctematudeckyro HoMeHKNIaTypy (IUPAC) u TpuBuanbHbIC
Ha3BaHMs OTHEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHolii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTb, HETallI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHE)

2.6

CdopmMupoBaHHOCTh YMEHHUH XapaKTepU30BaTh (ONMUCHIBATH) OOIIME
XMMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB pa3IMYHbIX KJIacCOB,
MOJTBEPXk/aTh  CYLIECTBOBAHME  TIEHETHYECKOM  CBA3M  MEXKIY
HEOpraHMYECKMMU  BEUIECTBAMM  C  [IOMOUIbIO  ypaBHEHUH

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJIHITH XUMHUECKHUI
HKCHEPUMEHT (pa3loKeHUE IMEePOKCHAa BOJOPOJa B TPUCYTCTBHU
KaTaJn3aTropa, ONpelesICHHe CpPelbl PACTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAJIBHOTO HWHIMKATOpa, BIHMSHUE Pa3IMYHBIX (HAKTOPOB Ha
CKOPOCTh ~XMUMHYECKON peaklu, peakiud HOHHOTO OOMEHa,
KauecTBEHHbIE peakuu Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS, pEIIeHHE SKCIEPUMEHTAJbHBIX 3aJjady IO TeMaM
«Metamnb» n «HemeTamibn) B COOTBETCTBUU C MPAaBUIAMU TEXHUKU
0e30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU J1ab0paTOPHBIM
o0opyI0BaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
JKCHepuMeHTa B (opMe 3aliCh YPaBHEHHHl COOTBETCTBYHOIUX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJBI HA OCHOBEC 3TUX PE3YyJIbTATOB

ChopmupoBaHHOCTE yYMEHHI COONIOAATh TMpaBWiIa IOJTH30BAHUS
XUMUYECKOH TOCY/IOM W J1abopaTOpHBIM OO0OpYJOBaHUEM, a TaKKe
npaBujia oOparieHusi ¢ BEMECTBAMHU B COOTBETCTBHH C MHCTPYKIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUHI XapaAKTEPU30BaATh XAMUYECKHE
MPOLECCHI, JIEkKAIUE B OCHOBE IMPOMBILUIEHHOIO MOJYYEHUS CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMX HAyYHBIX TPUHIUIAX W  OKOJOTHYECKUX  MpodiiemMax

XUMHYCCKOT'O IMTPOMU3BOJCTBA

XUMHSA U KU3Hb. PacuéThl

3.1

ChopMHUpPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABJISIFOIICH

eCTeCTBeHHOHaquOﬁ KapTuHbl MHpa, pPOJIM XUMHU B TO3HAHUU




3.2
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SABIICHUA TPUPOJBI, B (POPMHUPOBAHUHM MBIIUICHUS M KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOHW Jyis
pelieHusl TPAaKTUYEeCKUX 3a7ad M SKOJOTMYECKH OOOCHOBAHHOTO

OTHOIICHUS K CBOEMY 3/I0POBbIO U MIPUPOJHON cpesie

CdopmupoBaHHOCTH YMEHUU KPUTUYECKH aHAJIN3UPOBATh
XUMHAYECKYI0 HH(OpMaIio, MOJy4aeMyl W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBOM KOMMYHUKalUK, ceTb IHTEpHET U Ipyrue)

ChopmupoBaHHOCTh yMEHHMH COOMIOATh MpaBUiia SKOJIOTUYECKHU
1eJIeco00pa3HOr0 TMOBEACHUSI B OBITY M TPYIOBOM JEATENBHOCTH B
LEIsIX COXPaHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOUIEH MPUPOAHON

cpebl
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3.5

Oco3HaBaThb ONAcCHOCTb  BO3JEHCTBUS HA JKUBbIE OPraHU3MbI
OIpeIeNIEHHBIX BElleCTB, HoHUMas cmblcs nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHUS U MPeIOTBpAILEHHs] UX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHus3M 4CJIOBCKa

CdpopMupoBaHHOCTH YMEHUHI [IPOBOJUTH BBIYUCIIEHUS c
WCTIOJIb30BAHUEM TIOHSTHS «MAaccoBas JOJsI BEIIECTBA B PAaCTBOPEY,
O0OBEMHBIX OTHOILICHWH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MacChl
BelecTBa WM 00BbEMA Ta30B MO M3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce WIH O0bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB,
TEIrI0BOro d(eKxra peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl

BCIICCTB, ITPEBPAIICHUA U COXPAaHCHUA SHEPTHUU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kox
1

1.1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
TeOpeTI/I‘leCKI/IC OCHOBBI Opl"&HPI‘ICCKOfI XUMHUHU
Hpez[MeT OpFaHquCKOfI XUMHUH: €€ BO3HHMKHOBCHHEC, Pa3BUTHC W 3HAYCHUC B

IMOJIYUCHUH HOBBIX BCHICCTB WM MATCpPHAJIOB. TeOpI/ISI CTPOCHUA OPraHUYCCKHX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIE IMOJIOKEHUS

1.2

CtpykrypHble (GOpPMYJIBI OpPraHMYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpPHS.
XHUMHUYECKasi CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJWUHAPHBIE U KpaTHbIE

CBA3H. Hpe,I[CTaBJ'IeHI/Ie () KJ'IaCCI/I(bI/IKaI_II/II/I OpPraHn4CCKHX BCIICCTB

1.3

Homenkiiatypa oprannueckux COeIMHEHHH (CUCTeMaThyecKas) U TPUBUAIbHBIC

Ha3BaHUS Ba)KHEHUIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNu4YCCKUX BCHICCTB

2.1

22

2.3
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2.5

YrieBogopoasl

AIKaHBI: cOCTaB U CTPOCHUC, TOMOJIOTUYECKHUI pAA. MertaH 1 3TaH — HpOCTCﬁH.IPIG
NpEACTABUTCIIM AJIKAHOB: (I)PI?»PI‘ICCKI/IC U XHMMHYECKHE CBOMCTBa (peaKI_lI/II/I

3aMCIICHUA U FOpeHI/ISI), HaXO0XIACHUC B IPHUPOAL, IMOJTYUYCHHUEC U TPUMCHCHUC

AJIKEHBI: COCTaB U CTPOECHME, TOMOJIOTMUECKUH psf. DTWUIEH U NPOIMWIEH —
MPOCTEHIINE MPEICTAaBUTENN aJIKEHOB: (DU3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peaku THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHUCICHHUS U

HOHI/IMepI/I3aHI/II/I), MOJIYUYCHHUEC U IPUMCHCHUC

Ankanuensl: Oytamuen-1,3 u MetunOyraaueH-1,3: cTpoeHue, BakHeWIINe
XMMHYECKHE CBOMCTBA (peakuus noaumepusanun). Ilomyuenune cuHTETHYECKOTO

Kay4dyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHSI, TOMOJIOTHYECKUN Psil. ALETHIICH —
MPOCTEHIINIA TPENCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (U3HUECKUe U
XMMHYECKHE CBOWCTBA (peakluy THIpUPOBaHMS, TaJOreHUPOBAHUS, THIpaTalluH,

TOpCHI/IH), IMOJIYUYCHHUEC U IPUMCHCHUC

Apensl. benszon: cocraB, cTpoeHue, (u3MUECKHMe W XHUMHUYECKHE CBONCTBA
(peakuuu raJToreHMpPOBaHMS U HUTPOBAHUS ), MOJTYUYCHHE U IpUuMeHeHue. Tomyou:
COCTaB, CTpoeHHE, (u3nyeckue W XUMHYECKHE CBOWCTBa  (peakuuu
TaJIOTCHUPOBAaHUSI ¥ HUTPOBAHHS), TOIYYCHHE M MpPHUMEHEHHE. TOKCHYHOCTH
apeHOB. ['eHermueckas CBsA3b MEXAY YINIEBOAOPOAAMH, IPUHAMJICKALIUMU K

Pa3JINIHBIM KJIacCaM

2.6

[TpupoaHbIe HCTOYHUKH YTIIeBo0po0B. [Ipupoanblii ra3 u nomyTHbe HEQTAHBIC




3.1

ra3el. Hedth u €€ mpoucxoxaenune. CriocoObl mepepadoTKu HEPTH: MEePETOHKA,
KPEKUHT (TePMHUYECKUH, KaTanuTudeckuil), muponus. [IpoaykTel mepepaboTku
He(TH, UX NPUMEHEHUE B IPOMBIIUIEHHOCTH M B ObITy. KameHHBIH yroiab u

MPOJYKTHI €ro nepepadoTKu
Kucnoponcoaep:xaiiue opraHndeckue CoeAMHEHUS

[IpenenbHbIe OTHOATOMHBIC CHUPTHL. METaHO U ATAHOJI: CTpOeHUE, PU3UUECKHE
M XUMHYECKHE  CBOWCTBa  (peakuuu  C aKTUBHBEIMH  MeETaJlIaMH,
raJIoreHOBOJIOPOJIaMU, TOpPEHUE), MPUMEHEHHUE. BoJOpoJHbIE CBSI3U MEXIY
MOJIEKYJIaMH CIUPTOB. JleficTBME MeTaHOJIa UM 3TaHOJa Ha OPraHU3M 4YEJIOBEKa.
MHOroaToMHbI€ CIIUPTHI. DTUIICHTIIUKOIb U TJIMIICPUH: CTPOCHHE, (PU3UYECKUE H
XUMUYECKUE CBOWCTBA (B3aUMOJEHCTBUE CO  IICJOYHBIMH  METaJJIaMH,
KaueCTBEHHAsl peakiMsi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBHE HAa OpraHu3M

YCJIOBCKaA. HpI/IMeHeHI/IC TJIMOCPHUHA U OTHJICHIJIMKOJIA

3.2

@DeHOT:  CTPOCHHWE MOJICKYJbI, (HU3MYECKHE H XUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue penona
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3.4

3.5

3.6

Anpaeruapl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTpOeHUE, GU3HICCKUE H
XUMHYECKHE CBOMCTBA (pPEaKIMH OKWUCICHHUS U BOCCTAHOBIICHUS, KaUECTBEHHBIE

peaxkuun), noJy4eHrue u NpuMeHeHne

O/HOOCHOBHBIE TpefebHbIe KapOOHOBBIE KHUCIOTHI. MypaBbUHAs M YKCYCHas
KHMCIIOTBI: CTPOEHHE, (PU3HUecKne U XMMHYECKHUE CBOICTBA (CBOMCTBA, OOIIME JIs
Kjlacca KHCJIOT, peakius JTepuuKalnuu), TMOJyYyeHHEe U IPHUMEHEHHeE.
CreapuHoBasi M OJEMHOBAs KHUCJIOTHI KaK MPEJICTAaBUTEIN BBICHIMX KapOOHOBBIX

KHUCI0T. Mbla Kak COJIM BBICIITHX Kap6OHOBBIX KHUCJIOT, UX MOIOIIICC JIeficTBHE

CrnoxHble 3¢Upbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONN3 CIOXHBIX
s¢upoB. Kupsl. ['naponus xupoB. Ilpumenenue xupoB. buonoruueckas poiib
KHUPOB

VYrneBonpl: cocTaB, KiaccHpUKAIMSA YIIeBOAOB (MOHO-, JU- U TOJIHCAXaPHUIBI).
I'moko3a — mpocredmmii MOHOCaxapHa: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nveckre 1 XMMHYECKHE CBOMCTBa (B3aumoaenicTBue ¢ ruapokcuaom meau(ll),
OKHCIICHHME aMMHauyHbIM pacTBOpoM okcuaa cepebpa(l), BoccraHoBieHue,
OpO’KeHHE TIIOKO3bl), HAaXOXKIEHHE B MPUPOAE, NMpPUMEHEHHe, OHOJIoruuecKas
ponb. dotocunTe3. PpyKTO3a KaK U30MEP IIIOKO3bl. KpaxmMan u mesmirono3a Kak
IpUpoAHblE MoiauMepbl. CTpoeHHE KpaxMmala M LEeUI0J03bl. Pu3nyeckue u

XMMHUYECKHE CBOICTBA Kpaxmaina (TUIpOIn3, KAUeCTBEHHAs PEAKIUS C HOA0M)

A3oTcoepkallie OpraHnyecKue CoeAMHEHUs

4.1

AMUHOKHCIIOTBI Kak aM(OTEpHbIE OpraHuYecKue coeauHeHus. PHu3nuecKkue u

XMMHYECKHE CBOMCTBA aMHHOKHCIOT (Ha mpuMmepe TiauiuHa). buonoruueckoe




4.2

3Ha4YCHUE aMUHOKUCIOT. IlenTumnl

benkn Kak DpUPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:

THJIPOJIN3, ACHATYpalHs, KAUeCTBCHHbIC PEaKIMH Ha OCJIKH

BbicoKkOMONEKyYIIIpHBIE COSMHEHMS

5.1

5.2

11 KJIIACC

Kon

OCHOBHBIC TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COCIUHCHHIL: MOHOMCD,
IMOJIMMEP, CTPYKTYPHOEC 3B€HO, CTCIICHD ITOJMMEPHU3ALIUN, CPECAHAS MOJICKYJIApHAA
macca. OCHOBHEIC MCTOABI CHHTE3a BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/Iﬁ —

moJImMepur3alAa U NOJUKOHACHCAI A

OKCIIEpUMEHTAJIBHBIE METOJbl M3Yy4YEHUS BELIECTB W HX IPEBPALICHUI:
03HaKOMJIEHHE ¢ 00pa3liaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAacc,

Kay41yKOB. HonyquHe CUHTCTHUYCCKOI'O KaydyKa U pC3UHbL

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1.1

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHH

XuMudeckuil sneMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTPOHHAS 000JI0YKa.
DHepreTUYeckre ypOBHHU, TOAYPOBHU. ATOMHBIC OPOUTANH, S-, P-, d-DIIEMEHTHI.
Oco0OeHHOCTH pacTpeieieHUs] SJIEKTPOHOB MO OpOUTAIsIM B aTOMaxX 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOH(UTYpaIUs aTOMOB

1.2

[Iepnonnueckuit 3akoH u [leprogndeckas cucreMa XUMHYECKHUX d1emMeHToB J[.1.
MenpeneeBa. Cps3p mnepuonnyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xumuyeckux ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHON TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH M3MEHEHHUS CBOWCTB XHMMHMUYECKHX DJIEMEHTOB U
o0Opa3yeMbIX MMM TPOCTBIX U CJIOXHBIX BEUIECTB IO TpYIINaM U IEepHOJaM.

3HaueHue NepruoIMYECKOro 3aKoHa B pa3BUTUU HAyKU

1.3

1.4

Crtpoenne BemniecTBa. XHMHUYECKas CBS3b. BHIBI XHMMHUYECKOW  CBS3H
(koBaJleHTHAsl HEMOJSpHAs W TOJSApHAas, HWOHHAs, MeTajuinyeckas). VoHBI:
KaTHOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIIENITOPHBIHN). BogopoaHas cBs3b

BanenTHOCTb. DeKTpOOTpUIIATENLHOCTh. CTENEHb OKUCICHUS

L.5

BemectBa MOJEKYISIPHOrO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THIA KpUCTAUIMYECKOM pem€Tku. lloHsTHe 0 aucnepcHbIX

cucrtemax. VMcTuHHBIE U KOJUIOMIHBIC PaCTBOPHI. MaccoBas J0JI1 BCUICCTBA B




1.6

1.7

pactBope
Kiaccudukanms HeopraHu4ecKux coenHeHni. HoMeHki1aTypa HeopraHm4ecKux
BEILIECTB
Xumuueckas peaxkuus. Knaccudukanus XUMHYECKUX peakuui B
HEOPraHUYeCKOM M OPraHMYEeCKOM XUMHUU. 3aKOH COXPAHEHHUS MAacCChl BEIIECTB,

3aKOH COXpaHCHUA U IMPEBPALICHUA SHCPIUU IIPpHU XUMHYCCKUX PCaAKIIUAX

1.8

CKopocCTh peaknuu, e€ 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB

1.9

OOparumMble peakuuu. XHUMUYEecKoe paBHoBecue. DakTOphl, BIHAIOLIME HA

COCTOSIHME XUMHUUYeCKOTo paBHOBecus. [Ipunmun Jle [larense

1.10

1.11

2.1

2.2

QHGKTPOJ'II/ITI/I‘IGCKEIH Jucconuanms. CunpHple U ciiabble QJICKTPOJIUTEI. Cpezla
BOIHBIX paCTBOPOB BCHICCTB: KUCJIas, HeﬁTpa.]'IBHaﬂ, 1menoyHas. Peakuiyu mOHHOTO

oOMeHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramioB B [lepuogudeckoil cucreMe XUMHUYECKUX
anementoB J[.M. MenzaeneeBa u 0COOCHHOCTH CTpoeHHS aToMOB. Dusnyeckue
CBOWCTBAa HEMETAJUIOB. AJIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KHUCIOPOa, CEpHl,
docdopa u yrnepona)

XUMHUECKHE CBONCTBA BaXXHEWIIMX HEMETAIJIOB (TaJlOreHOB, CEepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COEAMHEHUH  (OKCHIOB,
KHCJIOPOACO/ICPKAINX ~ KUCIIOT, BOJOPOJHBIX coeanHeHui). [IpuveHenue

BOKHEUIINX HEMETAIJIOB U UX COEIUHEHUN

2.3

2.4

Meramnbl. Ilonoxenne wmeramwioB B Ileproandeckoil cUCTEME XMMHYECKUX
anemenToB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK
aToMoB MeTtasioB. Obune ¢puszndyeckue cBoiicTBa MetaioB. CIutaBbl METANJIOB.

DIEeKTPOXUMHUYECKUH Psi/l HANPSYKEHUHA METAJUIOB
XUMHUYECKUE CBOMCTBA BAKHEHIIMX METAJUIOB (HATpUM, Kanuil, Kajablu,
MarHui, aJlOMUHUN, ITUHK, XpOM, KeJie30, MeIb) U WX coeauHeHui. OOmme

CHOCOObI MOTy4YeHHs] MeTaUIOB. [IprMeHeHne MeTauioB B OBITY U TEXHHUKE

2.5

I'emetnueckas CBSI3b HCOPraHNYCCKUX BCUICCTB, IPHUHAMICKANIUX K PA3JIMIYHBIM

Kj1acCcaM

XUMUS U )KA3HD

3.1

Pone xumMum B oOecredeHUH HSKOJOTUYECKOW, SHEPTeTHYECKOW W THIIECBOU
6€3OHaCHOCTI/I, paSBI/ITI/II/I MCAUIIUHBI. HOHSITI/IC 0 Hay‘-IHBIX METOA4axX ITO3HAHUA

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHLUIAX MPOMBIIUIEHHOTO MOTYYECHHUS
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BOXHEHIIMX BewecTB. YenoBek B MHUpPE BEUIECTB MU MATEPHAJIOB: BAXKHEUIIHNE
CTPOUTENBHBIE MaTepHUalbl, KOHCTPYKUHOHHBIE MaTe€pUalbl, KPAacCKH, CTEKIIO,
KepaMuKa, MaTepualbl sl JIEKTPOHUKH, HAaHOMATEpHAIbl, OPraHUYECKHE U
MUHEpaJIbHBIC YI00peHUs

XuMHUAd UM 3J0pOBbE YEJIOBEKA: IpaBWJIa MCIOJIb30BaHUS JICKAPCTBEHHBIX

ImpenaparTros, IpaBujia 0€30I1aCHOTO MCITOJIb30BaHUS IIpernapaToB OBITOBOM XHMHHU

B IIOBCEHEBHOU KU3HU




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

* Xumus. 10 knace. 'a6puensa O.C., OctpoymoB N.I'., CnaakoB C.A. AKITMOHEPHOE
obmiectBo «M3narensctBo «lIpocBemenue»
* Xumus. 11 kimace. 'abpuensa O.C., Octpoymos N.I'., CnagkoB C.A. AKnoHepHOE

obmectBo «M3natenpcTBO «IIpocBenieHue

METOJAUYECKUE MATEPHUAJIbI IS YUUTEJISA

Xumus : 10 kace : 6a30BbIi YPOBEHB: IPOBEPOYHBIE U KOHTPOJIbHBIE PabOTHI : yueOHOE
nocodue / O.C. I'abpuensn, I'.I'. JIpicoBa. - Mocksa : [Ipocsemenne, 2023

Xumus : 11 xace : 6a30BbIl YPOBEHB: IPOBEPOUYHBIC M KOHTPOJIBHBIE pabOTHI : yueOHOe

nocodue / O.C. I'abpuensn, I'.I'. JIpicoBa. - Mocksa : [IpocBenienne, 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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CBEAEHUA O CEPTUD®UKATE 30
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